METHOD {#cesec10}
======

The device was used in surgically treating 29 humeral shaft fractures between April 2005 and June 2009.

The indications for surgical treatment were pathological fractures (n = 6); fractures that did not fulfill acceptable criteria for displacement and shortening after attempts to perform closed reduction (n = 5); fractures in obese patients and/or uncooperative patients and/or individuals incapable of tolerating functional treatment using a Sarmiento brace (n = 8); fractures in multiple trauma victims (n = 7); and cases of delayed consolidation (n = 3).

The device consists of three main parts, made of stainless steel, and it can be sterilized in an autoclave. There is a cushioned support for supporting and fixing the patient\'s head; a small radiotransparent table for supporting the arm; and the traction device per se ([Figures 1a](#fig1a){ref-type="fig"}, [1b](#fig1b){ref-type="fig"} and [1c](#fig1c){ref-type="fig"}).

TECHNIQUE {#cesec20}
=========

The patient is positioned in dorsal decubitus on the surgical table for administration of anesthesia. The cushioned support is adapted to the proximal extremity of the surgical table such that the patient can be placed fully laterally to it, so as to leave free all of the scapular belt, thereby facilitating the positioning of the image intensifier, which can be placed parallel, perpendicularly or obliquely to the surgical table. The headboard is elevated at between 30° and 40° and the head is fixed to the support, while maintaining alignment with the trunk, in order to avoid straining the neurovascular structures. Optionally, the patient can be positioned in strict dorsal decubitus. The patient\'s arm is place on the small radiotransparent table, which can be regulated for height and inclination and is adapted to the intermediate side rail of the surgical table ([Figure 2](#fig2){ref-type="fig"}). The traction device consists of a support of inverted ("reclining") L shape, which is attached to the distal side rail of the table. This can take a piece that slides over its horizontal component and can be locked at any point on it. This piece, in turn, has an orifice through which a cylindrical rod can slide longitudinally, which can also be locked at any point. This rod connects to a stirrup-shaped device to which the patient\'s hand is attached by means of sterile bandaging. Thus, the arm with the elbow extended can be put under traction longitudinally and/or rotated around its own axis and locked in the desired position ([Figure 3](#fig3){ref-type="fig"}). Adduction and abduction movements of the arm take place by means of sliding the piece that grips the cylindrical rod, over the horizontal component of the inverted L-shaped support. Short flexion and extension movements are obtained by sliding the L-shaped support upwards and downwards (respectively towards the ceiling and floor of the surgical room), in relation to the distal side rail of the surgical table, which also has a locking mechanism.

Access to the subacromial space in order to introduce the guidewire is obtained with the arm maintained under traction and adduction, next to the chest. The magnitude of the longitudinal traction is regulated manually by the surgeon, in a manner similar to what is performed on lower limbs on a fracture table. This maneuver places the greater tubercle in a position that is lateral, distal and slightly anterior to the anterolateral acromion, thereby facilitating direct and radioscopic viewing ([Figure 4](#fig4){ref-type="fig"}). With the wide opening of subacromial space obtained, the guidewire, burrs and implant can easily be introduced in a non-traumatic manner, in line with the medullary canal of the humerus ([Figures 5a](#fig5a){ref-type="fig"}, [5b](#fig5b){ref-type="fig"} and [5c](#fig5c){ref-type="fig"}).

If the instrumental traction and manipulation of the main proximal and distal fragments is not enough to obtain sufficient alignment for the guidewire to be able to reach the medullary canal of the main distal fragment, the arm can be taken out of the device and manipulated over all simple and combined ranges of motion of the shoulder and elbow and/or be "hyperangled" at the level of the fracture focus. The arm can then be put back under traction again during the operation without difficulty ([Figure 6](#fig6){ref-type="fig"}).

In this way, the surgeon has full control over positioning the arm and can easily adjust it throughout the procedure.

The tractioned arm is kept supported on the radiotransparent table in order to stabilize it in the horizontal plane (lateromedially) and vertical plane (superoinferiorly), respectively, thereby facilitating placement of proximal and distal locking screws, either using rigid guides or using a freehand technique ([Figures 7a](#fig7a){ref-type="fig"} and [7b](#fig7b){ref-type="fig"}). If it is necessary to open up the fracture focus, the traction can be relaxed and the table can be used as a surgical table ([Figure 8](#fig8){ref-type="fig"}).

COMMENTS {#cesec30}
========

Humeral shaft fractures represent 1% to 3% of all fractures, and most of them can be successfully treated non-surgically[@bib1], [@bib2]. Surgical treatment can be performed by means of open reduction and internal fixation using a plate, or by means of closed reduction and intramedullary locked-nail fixation. It is indicated in specific situations: fractures presenting unacceptable displacement and/or shortening following closed reduction; fractures in very obese patients, uncooperative patients or individuals who are intolerant to functional treatment ([Figures 9a, 9b, 9c and 9d](#fig9){ref-type="fig"}); most pathological fractures; multiple trauma patients; exposed, segmental or bilateral fractures; floating elbow; or associations with vascular lesions that require surgical repair[@bib13], [@bib5].

Comminuted and/or greatly displaced diaphyseal fractures of the long bones of the upper and lower limbs may present veritable technical challenges for surgeons. Longitudinal traction of the limb facilitates alignment and reduction of the fragments of the fracture[@bib4].

In cases of open reduction and internal fixation using plates and screws, on long bones of the upper and lower limbs, traction can be achieved when necessary by means of temporary perioperative external fixators[@bib4].

In cases of closed reduction and internal fixation using intramedullary nails, in diaphyseal fractures of the femur and tibia, traction is traditionally obtained on a fracture table, which is widely used by orthopedic surgeons. In intramedullary osteosynthesis of humeral shaft fractures, traction is normally achieved manually with the aid of one or two assistants[@bib5]. Because muscle fatigue may occur, this method may be less efficient.

In cases of intramedullary fixation by means of an anterograde route, introduction of the guidewire, burrs and, finally, the nail must be done in a precise manner through divulsion of the supraspinatus muscle in the area adjacent to its insertion into the greater tubercle. It is very important to be able to adequately view the subacromial space. In this manner, the implant can be introduced into the correct position, thereby minimizing the trauma to the muscle and allowing its repair at the end of the procedure, as well as avoiding fracturing the greater tubercle, which could be catastrophic for shoulder functioning[@bib1], [@bib3], [@bib5], [@bib13].

Passage of the guidewire for milling the medullary canal and introduction of the nail are facilitated by aligning the fracture through the longitudinal traction on the humerus. Manipulation and, possibly, "hyperangulation" of the fracture focus are sometimes necessary, in order to allow the guidewire to reach the medullary canal of the main distal fragment. Rotational displacement of the fracture, if present, should be corrected after passing the guidewire through and before milling the medullary canal.

The device described here enables excellent exposure of the subacromial space, which helps in introducing the intramedullary nail in a precise and non-traumatic manner.

The arm can be kept under traction and locked at any degree of rotation in a stable manner, and can also be taken out from the traction and manipulated as often as necessary.

Stable positioning of the arm in the vertical and horizontal planes facilitates placement of the proximal and distal locking screws of the intramedullary nail, which can be done by means of rigid guides or using a freehand technique. Opening up the fracture focus, if necessary (for example, when it is impossible to pass the guidewire through using the closed technique, as may be the case in situations of delayed consolidation, or for exploration of the radial nerve), may be done by means of relaxing the traction with the arm supported on the radiotransparent table.

Manual axial compression of the focus of short transverse or oblique fractures may be achieved by taking the arm out from the device after placement of the proximal locking screws and before placement of the distal screws.

The device functions as a fracture table similar to those used for the lower limbs. It enables intermittent or continuous traction of the arm and helps in reducing and fixing humeral shaft fractures using an anterograde intramedullary nail. The image intensifier can easily be positioned parallel, perpendicularly or obliquely to the fracture table. When traction is unnecessary, the device functions as an arm holder, thereby facilitating the surgeon\'s work.

Application of this traction device to cases of anterograde intramedullary locked-nail fixation of humeral shaft fractures, which was derived from our experience of its use in arthroscopic and open surgery on the shoulder in a semi-seated position (deckchair position) [@bib14], was extremely useful and enormously facilitated the reduction and fixation of fractures. We did not have any complications relating to its use, and we are using it routinely in cases of anterograde intramedullary locked-nail osteosynthesis of humeral shaft fractures.

Work performed at Hospital Madre Teresa, Belo Horizonte, Minas Gerais.
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![View of the device, consisting of three main parts, attached to the side rail of a standard surgical table: a headrest for supporting and fixing the head, a radiotransparent table and the traction device per se.](gr1a){#fig1a}

![Proximal view of a patient positioned for the procedure.](gr1b){#fig1b}

![Detail of the traction device, adapted to the distal side rail of the surgical table](gr1c){#fig1c}

![Lateral view of a patient positioned for the procedure](gr2){#fig2}

![If it is necessary to open up the fracture focus, the table can be used as a surgical table](gr3){#fig3}

![Radioscopic view of the subacromial space. On the left, opening obtained using the traction device](gr4){#fig4}

![Radioscopic view of placement of proximal locking screws.](gr5a){#fig5a}

![View of the construction of the entry orifice in the humeral head, after opening up the supraspinatus muscle.](gr5b){#fig5b}

![View of supraspinatus, anatomically repaired at the end of the procedure](gr5c){#fig5c}

![Demonstration of the ease of perioperatively removing the traction device, using a sterile technique](gr6){#fig6}

![Perioperative view. The image intensifier can be placed parallel, perpendicularly or obliquely to the fracture table.](gr7a){#fig7a}

![Perioperative view demonstrating the milling procedure in the medullary canal](gr7b){#fig7b}

![Exploration of the radial nerve. The traction is relaxed and the radiotransparent table is used as a surgical table](gr8){#fig8}

![Segmental comminuted fracture of the humerus in a morbidly obese patient, fixed using a Seidel nail](gr9){#fig9}
